High Daily Averages 

in skiddmg depend principally on the initial capacity of the skidder, and the de- 
gree to which it can be operated to that cap The - 

Wsrde iSelf^Propelling Steam Skidder 

is absolutely independent of loading and because it is never "held back," its full 
capacity cannot be interfered with by any loading conditions that may exist. 

Full capacity, therefore, is always possible when the conditions in the woods 
are favorable arid the hauls are short, thus insuring a constant surplus of logs 
for the loading crew to compensate for "those days when conditions are unfavor- 
able and the hauls are long. 

Therefore, with a surplus of logs always ahead of the independent and 
separate loading unit, the loading crew may also be pushed to its fullest capacity 
at all times, thus assuring a uniform daily flow of. logs to the mill. 

Because it is self-propelling, the Clyde Skidder* can move frequently with- 
out loss of time and its special steam guying device facilitates "setting" in the least 
possible time. 

Send for our descriptive catalogue, also testimonial booklet, showing what operators think of it 
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LUBRICATION. 

!EXT to purchasing a type of loco- 
motive exactly suited to overcome 
conditions that confront the users 

of locomotives, maintenance seems 

to be the most important point which is left 
to be watched. All locomotives are alike when 
it comes to certain w r ear and tear, as they are 
similar in construction to all machinery — they 




will not last forever. However, much can be 
accomplished by simply the right kind of atten- 
tion to the wearing parts of the locomotive ma- 
chinery. Lubrication will do more to retard 
wear than anything else which the engineer can 
do to his locomotive. The object of lubrica- 
tion is the reduction of friction between two 
surfaces working together. All metal surfaces 
which rub on each other or slide together must 
be separated by thin skin of oil or grease, or 
heating and cutting will take place and friction 
will be increased. One of the important fea- 
tures in lubrication is the selection of the proper 
lubricant. By long experience, it has been 
found that the best lubricant for locomotive 
cylinders is a mineral oil of a good body with a 
high flashing point. It is therefore necessary 
that owners and operators of locomotives ob- 
tain the best quality of cylinder oil which is on 
the market, as it is certainly very poor economy 
to try to save on such items as oil for .cylinders. 
Animal or vegetable oils are not suitable in a 
cylinder on account of the fact that they de- 
compose too rapidly, besides the stearic acid 
which may be formed will attack and eat the 
surfaces of the piston and cylinder. All cylin- 
der oils should have a high fire test. It has 
been determined by experiments, that the flash 
ing point should not be below 400 degrees 
Farenheit in any case, and a range from 500 
to 600 degrees will be found to be better. There 
are many different kinds of cylinder oil on the 
market, but purchasers should insist on figures 
showing rigid tests before adopting any one 
kind. Another important factor with cyl- 
inder oil is to select an oil with high viscosity. 
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Viscosity is the property of being viscous — 
that is, sticky — tenancious. With a slow speed 
engine the viscosity is very necessary, but with 
fast speed engines the viscosity may be consid- 
erably lower and satisfactory results will be 
obtained. 

Sight feed lubricators are used almost exclu- 
sively to oil the cylinders in our modern loco- 
motives, and therefore, after the selection of the 
best grade of oil, the next thing which the engi- 
neer should turn his attention to is the proper 
handling and care of the lubricator to get the 
most satisfactory results. The engineer should 
fully understand the principles of operation 
of the lubricator, and while the majority of the 
engineers understand these principles, yet there 
are many men running locomotives who do not. 
In Volume One of "Practical Railroading" 
these principles are fully defined. A set of these 
books can be obtained fromTthe Stanley Insti- 
tute, Philadelphia, Pa. 

The lubrication of driving journals and other 
bearings on the locomotive occupies another 
subject which the engineer should study very 
carefully. As we stated in the beginning of 
this article, proper lubrication will do more to 
retard wear and tear of parts than any other one 
thing. However, this not only means the use 
of the proper devices to apply the lubricant to 
the wearing surface, but it also means the adop- 
tion of the proper lubricant for the bearing to 
be lubricated. Oil has been found to be the 
most satisfactory for the cylinders and while 
grease and other lubricants have been tried for 
different journal bearings and wearing surfaces, 
yet beyond question the majority of locomotives 
in service today are using oil for all bearings-. 
One of the serious objections to the use of grease 
as a lubricant is the increase of friction. The 
chief object of good lubrication is the reduction 
of friction to the minimum. The use of grease 
therefore, is detrimental to the gain in lubrica- 
tion. In tests made it has been demonstrated 
that the use of grease instead of oil on driving 
journals, increased the friction per journal about 
25 per cent. In the increasing of the internal 
friction of a locomotive the economy of the en- 
gine is being lowered, both in power and con- 
sumption of fuel. In conclusion, the study of 
lubrication is certainly an important one and 
one which the engineer cannot become too 
well versed. 



WHEN A TRAIN IS BEHIND TIME. 

When a train is behind time and keeps getting 
farther away from the schedule, the real cause 
of the delay is reported to be leaky tubes. The 
locomotive fails to make the necessary steam 
because the tubes are leaking. 



There are many causes that produce leaky 
flues, rough usage on the cinder pit being best 
known, but there is one fertile cause of this 
defect which receives too little attention. 
That is inferior material in the tubes. We hear 
complaints in all quarters that the material 
from which flues are made is not what it used 
to be, but the complaint is uttered cautiously 
as if it was a dangerous subject to stir up. Is 
there any mystery connected with the material 
employed in flue construction? Almost every 
master workman and boiler maker will testi- 
fy that charcoal iron and good cold-drawn seam- 
less steel tubes, are the only materials fit for 
boiler tubes, but some of them will whisper the 
suspicion that Bessemer steel is more frequent- 
ly used than charcoal iron. To purchase Bes- 
semer steel tubes instead of charcoal iron is one 
of the most expensive forms of expensive cheap- 
ness that railroad companies are guilty of. One 
engine disabled through failure due to inferior 
flues, sometimes incurs expense that would pay 
for several sets of good flues. 

When inferior flues are purchased instead of 
flues made from good suitable material, there 
is something wrong, for there is a Railway Master 
Mechanics' Association standard for flue ma- 
terial that admits of no inferior substitute. The 
specifications for iron tubes says, ' 'tubes are to 
be made of knobbled, hammered charcoal iron, 
lap- welded." The physical appearance re-quir- 
ed of the tubes is given, and the weight for the 
different sizes. Certain tests are specified, 
which are very exacting and certain to insure 
good material, for nothing else would pass. 

There are also specifications for steel tubes to 
be cold-drawn, seamless or made of open-hearth 
steel of the following composition: "Carbon, 15 
to 20; manganese, 45 too 55; sulphur, below .03; 
phosphorous, below 03." If that specifica- 
tion is adhered to, it will make a good tube, that 
will stand successfully the severe physical tests 
that are also specified. We hear constant com- 
plaints among boiler makers, that the tubes fur- 
nished, crack in bending. That will not happen, 
if the tubes are made of the material specified, 
and there is no difficulty in having the chemical 
and physicals tests made, for if a railroad com- 
pany does not have a testing department, there 
are outside concerns always ready to undertake 
such work. Seamless cold-drawn steel tubes are 
generally what they are reputed to be. There 
was long a prejudice among railway master 
Mechanics against steel tubes, so they bought 
stuff that was called charcoal iron, but was 
Bessemer steel. A high mechanical official dis- 
cussing "failure of flues," lately spoke of iron 
tubes that were not "iron. He 'evidently knew 
what he was talking about. — Railway and Lo- 
comotive Engineering. 
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Thirty Two Years Progress. 

|UST thirty-two years ago, The Lima Locomotive Works turned out its first locomotive. 
This was a 4-4-0-8 Type and was built for a lumberman in Northern Michigan by the 
name of J. W. Sloss. This was constructed for service on a logging tramway and was 
designed to work on wooden rail. This started the era of progress of this firm, as from 

the beginning it has been moving forward with a gradual development. A glance at the illustration 
"Thirty-two Years Progress'' will enable all readers to form an opinion of its growth. Thirty-one 
years ago this firm constructed and shipped its first geared locomotive known as the Shay Patent 





THIRTY-TWO YEARS PROGRESS 

Geared Locomotive. This type of locomotive received its name from its inventor, Mr. E. Shay, a 
lumberman in Northern Michigan. It was constructed for the sole purpose of obtaining locomotive 
which could be operated more cheaply and successfully on crudely built tramroads and at the same time 
be adaptable to heavy grades, and sharp curves such*as were found to exist in the large forests. This 
first locomotive, althoavery crude constructon, full of defects requiring many modifications, it dem 
onstrated the possibility of effecting a revolution in the method of marketing timber, because it met 
the following requirements: 

1st. The locomotive had a very short rigid wheel base, adapting it to sharp curves. 

2nd. A longer flexible wheel base could be provided for than any other type of locomotive, 
adapting it to rough and uneven track, both laterally and vertically. 

3rd. The weight was so well distributed that the engine could be operated on light rail, or wood 
track, under circumstances where it would be impossible to use any other type of locomotive. 

4th. In most cases, the railways constructed for lumber operation, would be a temporary 
character, not warranting the expenditure of large sums of money for construction. The use of the 
Shay locomotive made it possible to meet this condition, and locomotives therefore almost entirely 
superseded those of horses and sleds, for the work. 
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5th. The entire weight of the locomotive was carried on driving wheels, making it all useful 
for adhesion, there being no dead weight due to separate tender, which is quite an advantage 
in heavy grade work. 

6th. The locomotive was of such construction as to make it of moderate cost, yet withall, a 
durable machine, easily kept in repair and not requiring any very fine adjustments. The service 
and localities in which it was to be employed made this an imperative condition, the lumber 
operations being far from any machine shop facilities for making repairs of such nature as are usually 
required by other types of locomotives. 

Altho the locomotive had been used for hauling lumber on logging railway as early as 1832, 
yet this was the first logging locomotive which was a success for handling the work in the woods. 
A great demand was at once created and the Lima Works turned its efforts towards perfecting and 
improving this special locomotive. Each year has brought many improvements to the Shay Patent 
Locomotive, which cannot be better expressed than by the illustration "Shay Locomotive 1880' ' - 
Shay Locomotive 191 1". The Shay locomotive which unquestionably is the only all around success- 




"SHAY LOCOMOTIVE 1880---SHAY LOCOMOTIVE 1911" 

ful logging locomotive, has still another distinctive feature in that it is recognized the world over as 
being the best type of locomotive for heavy hauling on steep grades and sharp curves, yet to be con- 
structed. It is in use on the mountainous branches of the Chesapeake & Ohio Railway, Mexico & 
Northwestern Railway, Canadian Pacific, Northern Pacific, Denver and Rio Grande, Great Western 
Railway of New South Wales, Australia, Chilean Longitudinal Railway of Chile, Arica & La Paz 
Railway & Transandine Railway of Chile, Peking- Kalgan Railway of China, Great Central Railway 
and Guatamala Northern Railway of Central America, Argentine Central Railway and Uintah Rail- 
way of Colorado, California Northwestern and San Pedro Los Angeles Pacific, Mill Valley & Mt. 
Tamalpais Scenic Railway of California, and many other noted steep grade roads. 

Mr. C. O. Burge, M. Inst. C. E. London, England, in a recent article published in one of the lead- 
ing Engineering papers of the country says :- 

"In the opening of a branch of the great Western Railway of New South Wales, Australia, 
from Newnes Junction, on the main line between Sydney and Bathurst, to oil and coal properties at 
Newnes, one of the governing questions was the type of locomotive for operation on the steep grades 
and sharp curvature necessitated by the peculiar topography. After considerable study a selection 
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was made of locomotives of the Shay type, designed for great haulage power and flexibility on curves. 
These engines have now been in successful operation for two years on grades of 4 per cent combined 
with curvature of 17 deg. 30 min, which gives an equivalent resistance of a 4.4 per cent grade on 
tangent. It is believed to be the first use of the Shay engines in Australia. The branch leaves the 
main line about 87 miles long from Sydney and runs northerly 31 miles to Newnes, in the Wolgan 
Valley, the location of operations of the Commonwealth Oil Corporation, the builders 
built with a 4-ft. 8^-in. gauge, corresponding to that of the main line. 

The district traversed is a portion of the high sandstone country, forming in this locality the 
main watershed of the state from north to south. It is undulating at the top, but falls by vertica 
detritus at the foot, which slopes more or less sharply to the lower country on the east and west. 
The sharp edge at the top is broken by many drainage ravines of considerable declivity. The main 
line of the Great Western Railway originally surmounted the watershed range by switchbacks east 
and/ west, but these are now cut out by tunnels. The steel declivity ofthe ravine, by which alone 
the branch could descend to the Wolgan Valley, necessitated the grades mentioned, the only alter- 
native for easy grades being a series of apiral tunnels, the cost of which could not be justified. As it 
was, the study of the location of the descent was surrounded by difficulties, especially as distance has 
to be developed in a narrow gorge in order to obtain a grade practicable for smooth operation, and 
such that the detritus slope at the foot of the cliffs should be reached upon emerging into the open 
valley. This involved sharp curvature and tunneling." 

The adoption of the Shay locomotive on this Mountainous Australian road goes to show that 
not only it is superior to the many other types of locomotives on the market, but that results are 
being obtained which cannot be accomplished satisfactorily by any other type of heavy grade loco- 
motives. The adoption of this type of locomotive by the various roads has saved them many hun- 
dred thousands of dollars. 

The geared locomotive only represents a portion of the out-put of the Lima Works. The 
large direct Connected Locomotives are now occupying much of its time. All classes of modern 
direct locomotives are being built ; heavy freight and switcher locomotives for the large Trunk Rail- 
ways, light locomotives for mines, furnaces, industrial plants, contractors, plantations, as well as 
all kinds of logging locomotives. An order of ten 24X28 0-8-0-8 Type Switchers was recently 
completed for the Chicago & Western Indiana Railway, and an order for twenty-three 20X26 
0-6-0-8 Switchers has just been received from the Southern Railway. 

The Lima Locomotive Works has an organization which is equal to any in the country. The 
capacity of this plant is one locomotive each working day, and as soon as the Half-Million-Dollar 
improvements which are nearing completion are placed in operation this capacity will be greatly 
increased. A standing invitation is hereby given to all locomotive users to call and inspect the 
Plant of the Lima Locomotive Works. It is the only large locomotive works in the Middle. West, 
in fact, it is the second largest independent plant in the United States. 



ESTIMATED AMOUNT OIL USED AS LOCO- TRADE NOTES. 

MOTIVE FUEL. ™ Q . , . s . ^ .. A 

lne San Antonio & Aransas Pass, mentioned 

It is estimated that oil as locomotive fuel in the Railway Age Gazette of March 10, as be-, 
is rapidly on the increase. Statistics show that ing in the market for 4 mogul locomotives, has 
the consumption of fuel oil on the roads in 1909 ordered this equipment. The Baldwin Loco- 
amounted to 19,939,394 barrels, an increase of motive Works will build 3 of these locomotives,, 
about 18 percent. (3,050,324 barrels) over 1908. and the Lima Locomotive & Machine Company 
Oil as fuel has several good points in its favor will build 1. The cylinders will be 19 in. x 26 
over coal; besides being easier to use in the fire- in., and the total weight in working order will 
box it also does away largely with the smoke be 150,000 lbs. 
nuisance, danger from sparks, etc, 
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WHEN IS A BRAKE OVERPOWERED? 

BY WILL W. WOOD. 

(Reprint from Locomotive Firemen and Engine- 
men's Magazine) 
VER since we have had air brakes on 
our engines — and that's forever, to 
many of the younger engineers— 
_ ^_^ official wrath has visited switch en- 
sneers, and freight engineers who do switch and 
use the air on the locomotive alone, on account 
of their having "used too high braking power," 
or "regularly using the emergency brake" 
while doing this work, resulting in braking the 
foundation-brake gear (brake rigging) on the en- 
gine or tender. Now, it's gotten to be a sort of 
three-cornered situation, with the engineers, the 
motive power department, and the general air- 
brake inspector, each occupying an individual 
angle. The motive power officials won't stand 
for the constantly recurring accidents; and the 
air-brake man must answer for the leverage and 
pressure side of the cases and the proper or im- 
proper understanding of air braking of the en- 
gineers. 

The instructor says the whole trouble is due 
to misunderstanding on the parts of both the 
engineers and the officials; the engineers often 
have plausible, and sometimes very good ex- 
cuses in their defense, and they don't know it, 
while the officials of the motive power depart- 
ment honestly believe the men are solely and 
wholly to blame. The instructor explained the 
situation the other day, in substance as follows, 
if not in his exact words: 

Do you know (said he) what the one great 
problem is, that the air brake manufacturers 
have been for years, and are today, working un- 
ceasingly to solve? It is to devise a method of 
supplying an extremely high braking power that 
will stop a train in an extremely short distance 
without skidding the wheels. No locomotive nor 
car in this country today has nearly as powerful 
a brake as it should have, simply because of the 
danger of wheel skidding if the braking power 
should be raised to give any more resistance to 
wheel revolution. And the one evidence that 
any engine, tender or car is being braked too 
highly is in the skidding of the wheels; and if 
the wheels do not skid— ncfmatter what else hap- 
pens — the braking power of the vehicle is not ex- 
cessive. 



When a locomptive brake regularly "picks 
up' ' the wheels, it is caused by one or more of 
four things; either, the brake-pipe pressure is 
too high, or the leverage of the foundation brake 
is too great, or the engineer has a constant habit 
of applying the full or nearly full, braking power 
on a bad "rail," or the drawbar of the engine or 
tender may be too low or too high, causing a 
tilting and momentary lifting of some of the 
weight from a truck or pair of wheels. Of course, 
with the ideal brake none of these four causes 
would effect wheel skidding; but we haven't 
got the ideal brake yet. While wheel skid- 
ding is not the subject of this article, it has a re- 
lation thereto in reverse order; and don't neg- 
lect to arm yourself with" the knowledge that 
in any and all circumstances, if wheels do not 
skid, there is not too much braking power avail- 
able on that emgine, or tender. 

Who or what, then, should be blamed for the 
damages inflicted? 

Here is the principle that covers the subject 
in a nutshell : When any part of the foundation- 
brake gear of a locomotive is permanently de- 
flected or broken by the applied force of the 
brake, and the wheels do not skid, that part of the 
brake gear is too weak or not sufficiently sup- 
ported to properly withstand the maximum 
braking power that should obtain on that loco- 
motive. 

The foregoing fact should not excuse an engi- 
neer from blame who regularly and persistently 
does his braking by using the emergency posi- 
tion of the brake valve; sometime, such kind of 
braking will tear down rigging that would have 
given much longer service under easier treatment. 
But the fact remains that the necessity for emer- 
gency applications must be admitted at certain 
times; and if the foundation gear will not stand 
without injury, the sudden application of a brak- 
ing power properly proportioned to the weight 
of the braked wheels, then, the foundation-brake 
gear is deficient, and should be strengthened by 
a re-enforcement of metal, or support, or more 
perfect design. 

On a locomotive pulling a three-car passenger 
train, new brake beams were applied to the ten- 
der; three were rather light beams of the skel- 
eton type, while the fourth was a much stronger, 
I-section beam. At the time of installing these 
beams eight new brake shoes were supplied, and 
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to secure the proper piston travel it was necess- 
ary to "take up" the upper ends of the dead 
brake-beam levers ; and this was wrong. It will 
be found that in different styles of brake beams 
the locations of pin holes for lever connections 
often vary as to the distance from the axle — 
or the plane of the wheel flanges. Therefore 
all brake beams on any one vehicle should be 
of the same style, for regularity in rod lengths; 
and when a new style of beam is installed rods 
of the correct lengths to suit these particular 
beams should be designed, with take-up holes 
in reserve at one end of each bottom rod, and 
with the upper ends of dead levers let clear 
out to the slack ends of their brackets ; and with 
these conditions, to have comparatively short 
piston travel with the instalment of partly worn 
brake shoes. As it was, however, the new shoes 
were soon worn down and that tender was never 
again supplied with eight new brake shoes at 
one time; the three light brake beams lost their 
camber and began to show a deflection toward 
the axles; now, these two very natural events 
of friction and force increase the piston travel 
more than anything else, and in a short time the 
piston was striking the nonpressure brake cyl- 
linder head whenever a fairly strong application 
was made; and there was no way of shortening 
the piston travel, except by properly shortening 
the brake rods. The engineer made report of 
the failure of his tender brake, for it makes a 
big difference in the braking of a three-car train, 
to lose what should be a good tender brake; 
but the only result was in attracting attention 
to the three deflected brake beams, and he was 
censured for using his brake too heavily. It was 
believed that he had either been carrying too 
high a brake-pipe pressure or had been making 
emergency stops reogularly; and this belief in 
the face of the fact that there had been no skid- 
ding of wheels on locomotive nor cars, no in- 
jury to the brake beams on any other vehicle 
than the tender — and the I-beam on the tender 
showed no deflection whatever. 

Depending upon evidence; it requires skid- 
ding of wheels to prove too high braking power ; 
and it requires shocks to passengers or car lading, 
or damaged draft gear, to prove emergency brak- 
ing; and even that evidence does not always 
prove the above causes, even in short passenger- 
train service 



At a certain terminal where a large number of 
switch and transfer engines were employed, there 
one time developed an epidemic of breakage of 
"brake posts" in the driver-brake gear — the 
brake posts being the pins attached to the en- 
gine frame, from which the driver-brake levers 
are hung. Hardly any trouble of this kind had 
been experienced on those engines before, but 
now it was becoming too frequent on all of them ; 
also, there were breakages of rods, equalizing 
levers, and other pins in the driver-brake rigging, 
and the responsibility was placed right square on 
the engineers; they were accused of doing 
' 'emergency' ' braking almost exclusively, while 
switching; and the yardmaster being particu- 
larly embarrassed by continual engine-brake fail- 
ures, made such report himself. Of course it is 
not hard to catch an engineer using the emer- 
gency brake when he is switching a bunch of cars 
especially when there ifc "spotting" to do, and 
he is using air on the locomotive only; but as a 
fact, the engineers were doing less rough braking 
than ever. Anyhow, two or three of them got 
layed off on account of the trouble, yet there wasn't 
a single case of wheel skidding and flattening 
reported. However, it was remembered that 
about the time these breakages began, a supply 
of a difherent kind of a driver-brake shoe was 
sent to the roundhouse foreman at Columbia, 
where all this happened, and upon orders he 
had equipped all of the switch and transfer en- 
gines with the new make of shoes; coincidentally 
it was noticed that at every brake application of 
fair power, the new shoes set up a rattling, cluck- 
ing noise as disagreeable as the sound of saw 
filing; it seemed as though the irregularities in 
the contact surfaces of brake shoe- and tire 
would engage (which is the real cause of frictional 
resistance), and then tear loose, and re-engage, 
and so in rapid sequence, and it was suggested 
that this destructive vibration should be blamed 
for the damage to the rigging. So they removed 
the newer style of driver-brake shoes and re- 
placed the old kind ; the noisy vibrations ceased, 
and the braking effects generally were then all 
that could be desired, and with no further dam- 
age to the foundation brake gear, 

A matter that caused a good many old" reliable 
freight and passenger engineers much trouble 
and aggravation, and reflected upon their capa- 
bilities, was another phase of the tender brake- 
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beam proposition, in connection with certain 
heavy freight and passenger engines equipped 
with the ET brake. Ever since air has been 
used it has been a common thing for cars and 
tenders to be completely designed except 
for any thought of the air brake, and to 
crowd the air brake apparatus on later, 
in whatever location remained opened, regard- 
less of the standard requirements in the posi- 
tions of brake pipe, angle and cut-out cocks, 
height of brake beams from the rails and their 
points of suspension, etc. On the tenders re- 
ferred to the wheel base of the trucks had been 
designed unduly short, to meet certain require- 
ments — turntable lengths, etc. — after which 
there was not sufficient room to place in-side- 
hung brake beams large and strong enough to 
withstand the braking power required by the 
weight of the tenders. Every scheme, except 
the right one, was tried by the right engine fore- 
man in installing a brake rigging that would 
hold up. There was not space enough between 
the "spring plank" and wheels to place brake 
beams of proper strength, so the beams were 
lowered enough to clear beneath the spring plank ; 
and that dropped the brake-beam levers (second 
class) so low that they would strike crossing 
planks and get torn off ; and in certain of those 
cases the engineers were blamed "for careless 
inspection, permitting tender-brake gear to come 
down and drag." Next, they tried I-beams 
which were about the right strength for the 
power developed, originally, but trimmed at the* 
most vital parts in order to place them ; and the 
brake-beam levers were connected up at the 
most incorrect angles. The results in operation 
were bended brake beams, broken * 'brake heads" 
and fulcrums, and piston travels generally so 
long as to nearly or quite ' 'bottom' ' the piston 
against the nonpressure cylinderhead ; damage to 
the gear was being self-inflicted, and to no good 
purpose, for these tender brakes were inefficient ; 
and every time the natural consequences devel- 
oped the engineer was censured, either for too 
high braking power — feed valve or distributing 
valve safety-valve adjusted at too high pressure, 
as it was imagined — or for making emergency 
applications (which will not cause the ET brake 
to apply much if any more violently than will a 
heavy service application) . The engine foreman 
didn't seem to understand the situation, and 



only one or two of the engineers directly inter- 
ested were able to defend themselves from blame. 
Finaly the engine foreman decided to reduce 
the leverage of those tender brakes — sort of 
homeopathic remedy for a weak brake gear; and 
then the superintendent of motive power inter- 
fered and called the air-brake man into case, and 
the proper remedies were applied. The tender 
brake wheel-base was lengthened, and strong 
brake beams were installed and properly hung, 
and the whole system of rods and levers was 
correctly redesigned. 

Note that during the time of this trouble there 
were no cases of slid-flat wheel on those tenders; 
so, at no time could ever pressure, or rough oper- 
ation be rightly charged. 

Everything about the fondation-brake gear 
must be made strong enough to safely withstand 
the maximum braking power applied at emer- 
gency. But,ifitissufflcintly strong, that doesn't 
mean that you should operate the brake heavily 
when lighter applications will do the work as well 
or better. Remember that there wouldn't be any 
thing wrong with an uncommonly high braking 
power, heavily applied, if it wasn't for the unde- 
sirable results , and if you are guilty, there will be 
evidence enough to honestly convict you— slid- 
flatwheels and broken draft-gear and car ladings, 
and maybe broken necks. 

Say, there's nothing like being posted well to 
take care of your own defense, when a bunch of 
trouble is about to be unloaded on you. 



HOW THEY BUILD A LOCOMOTIVE. 

Writers of popular fiction have of late dis- 
covered the possibilities of construction work. 
As a result many recent magazine stories have 
contained more or less vivid descriptions of the 
work of engineers and contractors. In a current 
magazine the plot of a story hinges on the con- 
struction of a large dam. Judging from the de- 
scription of this work, the authoress must have 
had as clear an idea of how a big construction 
job is handled as did the young women who vis- 
ited the Baldwin locomotive works and then 
told how a locomotive was made. ' 'You pour," 
she said, ' 'a lot of sand into a lot of boxes, and 
you throw old stove lids and things into a fur- 
nace, and then you empty the molten stream into 
a hole in the sand and everybody yells and 
swears. Then you pour it out and let it cool and 
pound it, and then you put it in a thing that 
bores holes in it. Then you screw it together, 
and paint it, and put steam in it, and it goes 
splendidly, and they take it to a drafting room 
and make a blueprint of it. But one thing I 
forgot — they have to make a boiler. One man 
gets inside and one gets outside and they pound 
frightfully ; and then they tie it to the other thing 
and you ought to see it go." — Eng. Contracting. 
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WHY AN ENGINE MOVES. 

We have had several enquiries which involve 
the question, Why does an engine move? and 
for the sake of our correspondents we will en- 
deavor to briefly give the reasons. Let us con- 
fine our attention to one side of an ordinary loco- 
motive,with 20 x 24 ins. cylinders and 56 ins. 
driving wheels, and a boiler pressure of 200 lbs. 
The master mechanics' rule for the mean effec- 
tive pressure in the cylinders is 85 per cent, of 
the boiler pressure, and in this case it amounts 
to 170 lbs. 

This engine has a piston area of 314.16 sq. 
ins. and 170 lbs on each square inch imparts a 
total pressure to the piston of 53,407.2 lbs. but 
for the sake of facilitating the calculation, let 
us say 53,400 lbs. M. E. P. With piston at the 
back end of the cylinder and crank pin on back 
quarter, or just above it, the pull of the piston on 
on rod, cross-head and main rod reaches the pin. 
The wheel is a lever with fulcrum on the rail. 
This fulcrum changes from moment to moment 
as the wheel rolls along, and the point of contact 
between wheel and rail is called the instanta- 
neous fulcrum, as the length of the lever or the 
operating part of the wheel above it changes 
momentarily. It is easy to see that if the crank 
pin is ever so little above the center line of the 
axle the pull of the main rod will turn the wheel 
and the engine will move forward. The effective 
pull, as we have seen, was 53,400 lbs., and this 
is applied to the wheel lever of maximum length 
when the crank pin is on the top quarter, for 
this is 40 ins. above the rail. 

The force of 53,400 lbs. is therefore applied to 
the crank pin pulling it forward, but at the same 
time exactly this pressue is applied to the back 
cylinder cover, and the cylinders bolted to the 
frame carries this same force back to the axle 
box and tends to push box, axle, and indeed the 
whole engine backward. The center of the axle 
is, however, only 28 ins. above the rail. We have 
therefore the same force, viz., 53,400 lbs., ap- 
plied to two levers of different lengths, one 40 
ins. long and the other 28; that is in the propor- 
tion of 10 to 7. The moment of the force at the 
crank pin, about the instantaneous fulcrum at 
the rail is 53,400 X 40 = 2,136,000, and that at 
the axle is 53,400 X 28 = 1,495,200. The dif- 
ference between these two moments is 640,800, 
in favor of the crank pin, and the engine moves 
forward. 



On the back stroke the pressure on the piston 
and front cylinder cover is 53,400 lbs., and the 
moment of the force at the crank pin when on 
the lower quarter or 16 ins. above the rail, is 
854,400. The moment of the force at the axle- 
center about the fulcrum on the rail, is 1,495,200- 
The thrusts on the pin tends to drive the pin, 
wheel and engine backward, while the pressure 
on the front cylinder-cover, frame and axle, 
tends to drive the engine ahead. The difference 
between these two moments is 640,800; the same 
as in the previous case, and the engine continues 
to move ahead. 

On the back stroke the steam practically pulls 
the cylinder over the piston a distance of 2 ft., 
but the half circumference of the wheel is 7.33 
ft., which is the distance the engine moves ahead. 
On the forward stroke the piston is pushed 
through the cylinder 2 ft., while the engine 
moves ahead 7.33 ft. 

To picture the push of the piston as it acts on 
the crank pin when below the center line of the 
axle, let us suppose we have an ordinary wheel- 
barrow with wheel at the left hand side of the 
observer. Suppose that the two legs of the 
barrow have small wheels so that the whole can 
easily be pulled along without anyone touching 
the handles. Now tie a string to the vertical 
spoke on the lower half of the wheel. This is the 
one standing between the hub and the ground. 
If this string leading forward from the barrow be 
pulled, one would almost expect that the wheel 
would move in the direction of the hands of a 
clock, and that the wheelbarrow would move 
backward, and one would almost expect the 
spoke with the string attached would swing to 
the left. 

As a matter of fact, neither wheel nor spoke 
move in this way, and any one who cares to 
prove it can easily do so with a toy cart or other 
small vehicle. If there is sufficient weight on 
the wheelbarrow to prevent slipping, a pull 
straight ahead on the string attached near the 
rim to the verticle spoke, will actually produce a 
motion of the wheel in a counter-clockwise di- 
rection, and the pull on the string becomes 
stronger in consequence, and the wheelbarrow 
will roll forward toward the man who is pulling 
on the string. This action is exactly opposite 
what occurs on the engine. Similar action to 
what takes place on an engine would be secured 
if the man got on the wheelbarrow and applied 
force to the vertical spoke below the centre line 
of the wheel. — Railway & Locomotive Engineer- 
ing. 
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LOGGING IN THE APPALACHIANS. 

^>)N this department of the American 
<jft \\ Lumberman of April 8, an Appalach- 
(y J J ian operator asked for technical in- 
Cu formation regarding the operating 
of steam skidders in mountainous territory, 
The accompanying article it presented in 
response to that inquiry: 

Boardman, N. C, April 11. 
Editor American Lumberman: 

Your article in issue of the 8th, regarding feas- 
ibility of skidder logging in the Appalachian 
mountains; having had considerable experience 
in logging in the Blue Ridge mountains in Ten- 
nessee and North Carolina, and being familiar 
with the topography, and also being conversant 
with skidder logging, would advise your party 
inquiring to stick to the methods in vogue in the 
mountains, unless he has some particular place 
where teams can not go, or where men can not 
ball-hoot the logs. 

As a rule, timber in the Blue Ridge moun- 
eains does not stand very thick as to quantity 
per acre, consequently a skidder, even if it had a 
full set, would not get the feetage that it should, 
and it wculd be a very infrequent thing to find 
a spot where a full set could be had, as the Appa- 
lachians are very much cut up, and the hollows 
are almost invariably very crooked, so that the 
usual skidding length of line of about 800 feet in 
most directions would meet with obstacles which 
would interfere with its work. 

The greatest problem in mountain logging is 
the railroad construction work. Take a hollow 
that the longest skidding will be, say, a half-mile 
to the mouth of the hollow, the cheapest method 
is to skid the logs out with a team. When the 
length of the skid begins to go over a half-mile 
it is too far for economical team skidding, and 
then comes the question of putting the railroad 
up the hollow, or of building a slide to bring the 
logs out. Both railroad and slide building for 
heavy work cost approximately the same for 
construction, and if the grade can be made so it 
will not exceed 8 per cent, or even 10 per cent 
in spots, railroad construction is by far the 
most satisfactory, as the camp is almost always 
located at the end of the railroad, and the closer 
to the work the better. If the grade shows 
over 8 per cent, and in occasional cases of the 



very rough country, the slide should be put in 
from as far as the railroad can not be built with 
safety, if necessary to make the team haul in 
skidding as short as possible. Once the logs 
are landed alongside the railroad the trouble is 
about over. 

Considering a skidder set as forty acres for 
mountain logging, the railroad would have to be 
built to get the skidder in and the logs out, and 
the skidder would have to be set at the track. 
Now if the machine could get a free and unob- 
structed sweep down hill for 800 feet in every 
direction it could handle that setting econom- 
ically enough ; but if the slope of 'the mountain 
happened to run, say, 1,500 feet away from the 
machine there would be still left 700 feet of 
timber which the machine could not get, and for 
which teams would have to be used. ' On account 
of the cut up nature of the country in the Blue 
Ridge I have seen very few places where a skid- 
der could do rapid and economical work. 

On a fairly largely operation I have often 
thought a medium or light weight machine might 
be a money saver at times ; for instance, there is 
occasionally found a pocket in the mountains 
below the grade of the railroad which is almost 
impossible to get the logs out of with teams ex- 
cept at a prohibitive figure, and which a machine 
could handle readily. At other times, where 
hemlock and pine are found, occasionally where 
two creeks come together will be found a flat, 
usually rather soft, and generally very heavily 
timbered, and sometimes a 10 to 20-acre set 
could be had for a machine at a profit. If "a 
company cares to go to the expense of keeping a 
machine, at times like these it will be found very 
handy, but for regular and steady work in the 
mountains it would not do for a company to de- 
pend upon the machines for their logs unless 
they expected to leave the bulk of the timber 
in the woods, being where machines could not 
get at it. 

The best method in my estimation is to use 
Shay geared engines and railroad on grades up to, 
say, 8 per cent, building the camp at the head 
of «the track. If the skidding is not too far 
from the head of the track bring the logs in 
with teams; if farther than teaming distance, 
either build slide balance of the way or put in 
light rail narrow gage track and use on it a light 
car>ith good brake, to come down loaded with 
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a man on the brake and after unloading hauled 
back with a mule or horse, either way is good and 
the last probably the cheapest of construction 
and operation if the grade does not get entirely 
too heavy. 

Rail plenty heavy for equipment should be 
used on the railroad, and if 40,000 feet or more a 
day is to be handled a Barnhart loader should be 
on the log train. 

Another feature which I think is very often 
neglected in mountain work is to have the slide 
or railroad line up the hollows properly surveyed 
and the levels taken before constructing, as the 
slight expense will be saved many times in the 
avoidance of bad obstructions, and the much 
better alignment of the track, and the proper 
division of cuts and fills. 

I trust that your correspondent may find the 
above of service. 

Howard Waters. 

(Difficulties involved in Appalachian logging 
are of greater variety and of more serious char- 
acter than in most other sections of the United 
States. These difficulties delayed for some the 
years the development of the less accessible sec- 
tions of the Appalachians and it was only 
when superior logging knowledge and en- 
gineering skill were brought into execution that 
the fine timber now manufactured throughout 
that section was made available to market. 

The inquiring operator being an Appalachian 
lumberman doubtless is familiar with many 
methods employed in the Appalachians. In 
this instance he asked for information about 
steam skidders only The objections to the use 
of the ordinary skidder in Appalachian loggiing 
is that the country is so rough that not enough 
' 'feetage' ' is obtained at each setting to make 
the use of a skidder profitable. This situation 
is met in a variety of ways in Appalachian log- 
ging. 

The overhead skidder has been utilized to 
some extent in the Appalachians to get out 
timber that apparently could not have been ob- 
tained by any other method. Under condi- 
tions such as described by the correspondent in 
which the stumpage is not heavy and in which 
the {settings, (if an ordinary skidder were used, 
would be so, frequent as to make its use unprofit- 
able, and when, the territory is too small or the 
standing too limited;for a^railroad,fhe logs may 



be snaked into the overhead skidder's right of 
way, usually only a short distance, by teams and 
hauled by means of the skidder to the railroad . 

This method has been utilized in a case in 
which the dividing line of the operator's holdings 
fell on the opposite side of a mountain from that 
on which the greater part of his holdings lay. 
Of course he could and did build a main line 
railroad up through the center of his main hold- 
ings, but that did not reach or make available 
the timber on the opposite or "outer* ' side of 
the mountain. Ordinarily the road would, and 
in this case it did, end at practically the highest 
point on the holdings. Accordingly one end of 
a cable was anchored at a point at the end of 
the railroad and the other end of the cable was 
anchored down in the valley in the outer side 
of the mountain. All timber on the other side 
of the mountain was hauled down to the cable- 
way of the overhead skidder, a donkey engine 
was stationed at the top of the mountain at the 
junction of the railroad and the trolley line and 
the logs were hauled up to a rollway at that 
point. 

Cableway skidding in mountain logging is 
recommended for use when the ground is rough, 
steep or broken with cliffs, gorges or canyons, 
or is covered with fallen timber, underbrush or 
other encumbrances ; and where the stumpage is 
more than 8,000 feet to the acre regardless of 
ground conditions. In fact the cableway skid- 
der apparently may be utilized to bring in timber 
otherwise utterly inaccessible. All that is re- 
quired is a clear * 'air space' ' for strecthing the 
distance up to 1,600 feet. Being operated in 
the air, carrying tue logs partly or wholly sus- 
pended, the condition of the surface of the 
ground has little influence. The drum for pull- 
ing the carriage is back geared for the heavy 
load, and the outhaul rope for pulling the carriage 
back to the rollway is high geared so as to reduce 
to a minimum the waste of time in returning for 
a load. 

The number of logs carried in each load or 
trip of the cable carriage of course varies with 
their size, but from six to twelve have been car- 
ried on such a cableway in spruce logging, logs 
of that wood usually averaging small.— Cour- 
tesies of American Lumberman. 



The Southern Railway has ordered 50 loco- 
motives from the Baldwin Locomotives Works, 
23 switching locomotives from the Lima Loco- 
motive & Machine Company, and 20 passenger 
locomotives from the American Locomotive 
Company, 
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OILING LOCOMOTIVE TIRES. 

A train passing a curve slowly makes a squeak- 
ing noise caused by the wheels grinding against 
the rails and if the train passes at high speed the 
grinding action is still there although one cannot 
hear the noise. This is destructive practice as 
the wheels and rails grind each other and the lo- 
comotive has to furnish the power for it. To 
avoid these losses some roads are overcoming 
this friction at the locomotives by greasing the 
flanges of the driving wheels, with very good 
results. 

The Wabash-Pittsburg Terminal R. R. has 
given this matter careful consideration. On the 
West Side belt tracks in Pittsburg, with their 
sharp curves, the driving wheel tires suffered 
greatly until it was found that the life of the 
tires could be tripled or quadrupled, by oiling 
the flanges. Flange oilers have been tried for 
years but without much success until recently, 
when it was discovered that a heavy asphaltum 
oil conveyed from the cab to the wheel flanges 
by a jet of steam becomes sticky so that it can be 
applied to the flanges without spreading to the 
tread of the wheel . This road has since equip- 
ped many of their engines with this device and 
the saving effected is enormous, if you consider 
the cost of re-turning the tires, the expense of 
remounting the wheels, the loss in metal turned 
off the tread, the loss in revenue during the time 
the engine is standing in the shop, and lastly; 
that the rails are saved as much as the tires. 
— From a paper by O. Stucki, "Achievements in 
Railroading" before the Engineers' Society of 
Western Pennsylvania, Mechanical Section, "Pro- 
ceedings" for March ign. 



THE PRODUCTION OF IRON ORE IN 1909 
AND 1910. 

In response to telegraphic requests by the 
Director of the United States Geological Sur- 
vey at the close of 1910, reports and estimates 
of iron ore production for 1909 and 1910 were 
promptly sent by 18 of the largest iron mining 
companies, whose combined output represents 
about 75 per cent, of the total producion of the 
United States. From these returns it is esti- 
mated by E. F. Burchard of the Survey that the 
iron ore produced in 1909, not including stocks 
left at the mines, was between 51,000,000 and 
52,500,000 gross tons. Of this quantity 
45,500,000 to 46,500,000 tons was red hematite, 
the remainder consisting of brown hematite, mag- 
netite and carbonate ores in the order named. 
The returns for 1910 indicate that between 
52,500,000 and 54,000,000 gross tons of iron ore 
was produced, of which between 47,000,000 and 
48,000,000 tons was red hematite. 

The following tables afford a comparison of 
the quantities of iron ore produced in the years 

1907 and 1908, with the estimates of production 
in 1909 and 1910; and also a comparison between 
the quantities of iron ore produced and the pig 
iron manufactured. The data on the pig iron 
are taken from the annual reports of the Ameri- 
can Iron and Steel Association, with the excep- 
tion of those for 1910, which are estimated: 

Years—Gross tons Iron Ore Pig Iron 

1907 51,720,619 25,781,261 

1908 35,983,336 15,936,018 

1909 *51,750,000 25,795,471 

1910 *53,250,000 *27,099,422 

♦Estimated. 



NEW TUBE TONNAGE RECORD. 
For the month of March the Detroit Seamless 
Steel Tubes Company established a new pro- 
duction record, the tonnage manufactured be- 
ing 24 per cent larger than in any previous 
month in its history. A large percentage of 
the production of this company is used by the 
railroads for locomotive flues, and the product 
for the month of March, if placed end to enp, 
would represent a tube about 175 miles long. 
This looks promising for a return of prosperity 
in the iron and steel industry. — Detroit Journal. 



Advertise in The Locomotive World. 



STOPPING A TRAIN. 

According to Signal Engineer J. A. Peabody, 
of the Chicago & Northwestern railway, who in- 
vestigated the matter on his own line, the cost 
of stopping a train of 530 tons and returning to a 
speed of fifty miles an hour is 42 cents. 

The cost of stopping a two-thousand-ton train 
from thirty-five miles an hour is $1. 

The officials of another road estimate each 
stop of a six-car passenger train from forty-five 
miles an hour at 35 cents, and for a 1,500-ton 
train from fifteen miles an hour at 56 cents. 

The time lost for making a stop on a level, 
straight track has been estimated at 145 sec- 
onds. — Buffalo News. 
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BROWNING CRANES 




Why is it that BROWNING CRANES always figure so prominently in any instance where an 
extraordinary feat of heavy and quick lifting is performed? 

ASK THE MAN WHO OWNS ONE 
Don't lose sight of the fact that we also manufacture Revolving Steam Shovels, Automatic 

Buckets and Electro-Magnets. 

The Browning Engineering Co., Cleveland, O. 



New York Philadelphia Pittsburg 

Birmingham Mexico City 



Chicago San Francisco 

New Orleans 



Just say you saw this ad in The Locomotive World 
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(JThere's a whole lot to a brake beam. 

(JA whole lot of economy if its a good * 
brake beam and 

(JfA whole lot of expense if its a poor 
one. | 

(JfEvery expense is an investment — 
either good or bad. 

I Cf Paying the Chicago Railway Equip- ^ 
ment Company money for brake 
beams is an expense that is an invest- 
ment that pays big dividends. 




Write them at Chicago 
and learn the particulars re- 
garding the beams made by 
the 

World's Brake Beam 
Builders 

Chicago 

Railway Equipment 

Company 



Chicago, 



Illinois 



L — (REp — -> 



INDEX TO ADVERTISERS AND WHAT 
THEY HAVE TO SELL. 

American Hoist & Derrick Co., 

Log Loaders Inside Back Cover 

Bass Foundry & Machine Co., The 

Corliss Engines, Water Tube and Tubular Boilers, 
Chilled Wheels, Axles, Etc Page 22 

Browning Engineering Co., The 

Locomotive Cranes, Log Loaders, Steam Shovels, 
Automatic Buckets, Lifting Buckets, Etc Page 13 

Chicago Railway Equipment Co., 

Roller Side Bearings, Journal Boxes, Brake 

Slack Adjusters, Brake Beams, Truck Bolsters, Etc. . Page 1 4 

Clyde Iron Works 

Steam Skidders, Log Loaders, Logging Machinery 

Etc Inside Front ("over 

Cooper Co., The C. & G., 

Steam and Gas Engines Page 1 7 

Detroit Seamless Steel Tubes Co., 

Locomotive Flues, Safe Ends, Arch Tubes, Etc. . . Page 29 

Directory Engineers Page lb 

Directory Technical Papers Page 1 8 

Edna Brass Manufacturing Co., 

Locomotive Injectors, Fire Extinguishers, Etc. . . .Page 27 

Gramm Motor^Car Co., 

Commercial Automobiles Page 30 

Jeffrey Manufacturing Co., The 

Conveying Machinery Page 25 

Jerguson Manufacturing Co., 

Water Gauges, Klinger Reflex, Etc Page 20 

Kunkle & Co., E. B., 

Pop Safety Valves for Portable, Stationary, Loco- 
motive and Marine Boilers Page 21 

Lidgerwood Manufacturing Co., 

Steam Skidders, Log Loaders, Logging Machin- 
ery, Etc Outside Back Cover 

Lima Equipment Company, The 
Log Cars, Second Hand Locomotives, Etc Page 16 

Lima Locomotive & Machine Co. 
Locomotives Pages 26 & 15 

Michigan Lubricator Company 
Locomotive Lubricators. . Page 24 

Ohio Steel Foundry Company 
Steel Castings Page 19 

Pittsburgh White Metal Company 
Armature Anti-Friction Metal Page 28 

Powell Company, TheWm., 
Valves Page 28 

Russel Wheel & Foundry Company 
Logging Cars, Skidding and Loading Machinery. .Page 28 

Sprague Electric Company. Page 82 

Standard Tool Company 
Staybolt Taps, Machine Pipe Taps, Boiler Taps, 
Etc .Page 81 

Vulcan Steam Shovel Company, The ~ ~~^~— 
Steam and Electric Shovels . ; . . ... ...... Page 8i 
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3 Locomotive Bargains 3 

SECOND HAND 




The above cut shows one of the Locomotives — 18 Ton Shay Geared Locomotive, 
standard gauge, steel rail, built and shipped from works new in March, 1910; cylinders, two 
in number, 7-inch diameter, 1 2-inch stroke. Equipped with steam brake, wood burner (can 
be easily changed to coal.) Located at Causey, Florida. Delivery immediately. Write for 
further particulars and price. SUBJECT TO INSPECTION. 



One 13 Ton Shay Locomotive 



STANDARD GAUGE 


Location: 


Lima, Ohio 


Cylinders 


2— 6"x 10" 


Brake 


Steam 


Rail 


Wood 


Fuel 


Wood 



This locomotive is being rebuilt at shops of 
The Lima Locomotive & Machine Co. When 
completed will be in good condition* It was 
shipped out from factory new April, 1905. 
Can be changed to steel rail if sold before 
work is too far progressed. You will be as- 
tonished at the low price on it. 



One 18 Ton Shay Locomotive 



STANDARD GAUGE 



Location: 

Cylinders 

Brake 

Rail 

Fuel 



Tennessee 

2— 7"x 12" 

Steam 

Wood 

Coal 



This locomotive is in fair condition. It was 
built February, 1907, and has not been "used 
for the past six months. Delivery imme- 
diately. Further particulars on application. 
Offered at a surprisingly low figure. Subject 
to Inspection. 



HURRY 



Write for Prices and Par- 
ticulars Today 



HURRY 



The Lima Equipment Co., Lima, Ohio 



Just say you saw this ad in The Locomotive World. 
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FOR SALE 






Second - Hand Locomotives 






All Sizes and Types 

m'-t' 1 ^" P^''\-~ .:,<'-«%<, ^HHBHHHHHHR fL. - ^^^Vtt 7*1 

w 1 *' ""'" ^M^^^tf^^^' fl 'Hi ■ f '^B' BB 'I. -1' ■•- <ii 








A PARTIAL LIST 


< 


TON AGE 


TYPE GAUGE LOCATION 


REFERENCE NO 


1 10 


Shay 563^" Arkansas 


113 


1 i:$ 


Shay 503^" Georgia 


0829 


1 15 


Shay 42 " Mississippi 


0810 


1 15 


shay 56%" South Carolina 


0818 


1 17 


Shay 563^" South Carolina 


0819 


1 18 


Shay 563^" Tennessee 


114 


1 18 


Shay 56j^" Florida 


110 


1 18 


Shay 36 " Tennessee 


086 


1 28 


Shay 5&W Arkansas 


0828 


1 30 


Shay 36 " New York 


101 


1 33 


Shay 56%" . West Virginia 


0825 


1 33 


Shay 563^" New York 


111 


1 37 


Shay 563^" Michigan 


0826 


1 42 


Shay 563^' Mississippi 


103 


1 55 


Shay 56 J^" New Mexico 


0832 


1 65 


Shay 563^" New Mexico 


083 


1 65 


Shay 563^" ' New Mexico 


0831 


1 30 


4 Wheel 563^" Mississippi 


0833 


1 30 


Mogul 563^" Mississippi 


112 


1 35 


Mogul 563^ " Mississippi 


089 




Write for full information and price on the above Equipment. 


We have Seventy 30,000 Capacity Log Cars Ready for Immediate Shipment. 




Write for Prices. 




THE LIMA EQUIPMENT COMPANY 




LIMA, OHIO 





Just say you saw this ad in The Locomotive World. 
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THE C. & G. COOPER CO. 

ENGINE BUILDERS 




STEAM 

50 to 10,000 H. P. 

GAS 

250 to 3,000 H. P. I 




Home Office and Works, Mt. Vernon, Ohio 



BOSTON, 201 Devonshire St. 

NEW YORK, Bowling Green Bldg. 
PHILADELPHIA, Drexel Bldg. 



CHARLOTTE, N. C, Court House Sqnare 
CHICAGO, 1539 First National Bank Bldg, 
PITTSBURG, 604 Frick Bldg. 




Just say you saw this ad in the Locomotive World 
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Directory of Railway, Locomotive^Engineering and Mining Journals 



A Consolidation of Railroad Gazette and The Railway Age 

The World's Leading Railway Jaurnal 

And the only paper ^that 'completely covers all branches of 
railway activity 

IT PAYS TO READ IT 

Weekly, $5.00 a year in the United States and Mexico; 

Canadian Subscription, $6.00; Foreign $8.00; Sample Free 

83 Fulton St., New York Queen Anne's Chambers, London 

Plymouth Bldg., Chicago „ Williamson Bldg, Cleveland 



1874-1911 

ENGINEERING NEWS 

First in Quality of Text, Advertising and Circulation 



SAMPLE COPY SENT ON REQUEST 



New York 



Chicago 



San Francisco 




Controlled and Edited by Mining Engineers 
Now in its 51st Year 

Published Weekly^at 
667 HOWARD STREET, SAN FRANCISCO 



BRANCH OFFICES 

Chicago, 934 Monadnock Building 
New York, 29 Broadway Denver, 420 McPhee Bldg. 

London, 819 Salisbury House, E. C. 



THE OLDEST RAILROAD JOURNAL IN THE WORLD 

(Established 1832}* 

-.AMERICAN-. 

Engineer 

" AND 

RAILROAD JOURNAL 

FIRST IN THE RAILROAD FIELD. FIRST IN EVERY- 

THING THAT IS NEW AND VALUABALE IN THE 
TECHNICAL RAILROAD FIELD. 
PUBLICATION OFFICES 
140 NASSAU ST. NEW YORK 

Sample Copy Free on Request 



Rs'SvEiRinecrinj 

The largest circulation of any Railroad Journal in the World 
among the men engaged in mechanical departments of railways. 

Official Organ of the International Railway General Foreman's 
Association. 

Has long been acknowledged the most interesting Technical 
paper published. 



MONTHLY, $2.00 A YEAR 

Specimen'Copy on Request 114 Liberty St., New Yore 



SPECIAL OFFER 

Write for full 
Particulars 

The Locomotive World 

LIMA, OHIO 



Directory of Engineers 



F. F. VAN TUYL 

Consulting 
Engineer 

Plans and Specifications 

For the Complete Equipment of Steam and Electric 
Power Plants of all 



1112 Union Trust Building 



sizes 

DETROIT, MICH. 



ROBERT W. HUNT & CO. 

Locomotive and Car Inspectors 

Only competent and reliable men employed 



ADDRESS 



New York Pittsburg 

San Francisco 



Chicago St. Louis 

Montreal 



Just say you saw this ad in The Locomotive World. 



May, 1911. 



THE LOCOMOTIVE WORLD. 
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STEEL CASTINGS 
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The above cut shows one of the steel rings we have just poured for a cement mill 
It weighs 8,500 lbs. and is 10 feet 8 inches in diameter 



We are prepared to turn out steel castings of any size, for all classes of 

work. Give us a trial; no order too small or too large to 

receive our prompt attention 



OHIO STEEL FOUNDRY CO. 

LIMA. OHIO 



Just say you saw this ad in the Locomotive World. 
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Self-Adjusting Reflex Water Gauge 




FRONT VIEW 



The "Wiltbonco" 



Without Connections 



AS SUPPLIED 

TO REPLACE ORDINARY 

GAUGE GLASSES 



Is the Gauge that is meeting with such 
success on the large railroads of this 
country. 

The glass never flies, which gives your 
Enginemen and Boilermen absolute pro- 
tection. 

The water appears black, the steam 
white. No mistakes possible. Easily 
seen in dim lights. 

This Gauge permits the gauge valves 
to be wide open. This eliminates all 
possible chance of corroding. 

This type of Gauge is standardized 
by the leading railroads of the world, 
and on all naval vessels. 

Why? Because it is absolutely safe. 



NOTE— "A" represents length At a small additional expense you 
of gauge body, while "B" repre- , , i£ , T , 

sents shortest distance premis- can protect yourself and your men. It 
sible between faces of packing certainly is worth investigating, 
nuts without crowding. End 
nipples are supplied % in. or % 

in., O. D., and any length de- We guarantee the glass not to fly. 
sired. 



SIZES 


No. 


LENGTH 


A 


B 


Length 

of 

Observ'ti'n 

Glass 





4M" 


6K" 


3M" 


1 


5M" 


6M" 


8%" 


2 


6M" 


w 


W%" 


3 


W 


m" 


5 7 A" 


4 


8M" 


OM" 


OH" 


5 


m" 


11" 


8" 


6 


WW 


12" 


w 


7 


WW 


13 Ji" 


10M" 


8 


13M" 


14M" 


w 


9 


14M" 


15M" 


\%W 



The Best Gauge in World 
for a Locomotive 

JERGUSON MANUFACTURING CO. 
Pope Bldg., Room 64-A. BOSTON, MASS. 



Just say you saw this ad in the Locomotive World. 



May, 1911. 
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KUNKLE 

POP SAFETY VALVE 

FOR 

Portable, Stationary, Locomotive 
and Marine Boilers 

OVER 1,000,000 IN ACTUAL USE 





Ft. Wayne Safety Valve Works 

E. B. Kunkle & Go. 
817 Barr Street Ft. Wayne, Ind. 



Just say you saw this ad in the Locomotive World. 
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The BASS FOUNDRY 
and MACHINE CO. 
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FORT WAYNE, IND. 



Machinery 
Department 



CORLISS ENGINES, Com- 
pound, Condensing and Sim- 
ple, for Factory, Rolling 
Mill, Electrical and Street 
Railway Service. 

Also Water Tube and Tubu- 
lar Boilers, Feed Water Heat- 
ers and all Appliances for 
Complete Modern Steam 
Plants. 



Forge 
Department 

Hammered Iron and Steel 
Axles, Driving Axles, Loco- 
motive Frames, Connecting 
and Piston Rods,' Crankshafts 
of Single, Double and Triple 
Throw, and Iron and Steel 
Forgings of every description. 






m ^ mm 



sum 



Foundry Department 

Superior Chilled Iron Wheels for Cars, Tenders and Locomotives, Car and 
Locomotive Castings, Cylinders, Driving ]Wheel Centers, also Machinery 
and Miscellaneous Castings. 



Just say you saw this ad in the Locomotive World, 



May, 1911. 



THE LOCOMOTIVE WORLD. 




The VITAL POINT in the EQUIPMENT of all 
MACHINERY is the BABBITTING 



After years of experience, we are offering 



Armature Anti-Friction Metal 



For all purposes where a good metal of uniform quality is re- 
quired. This metal can be used for Engines of any description, 
Dynamos, Flour, Planing and Rolling Mills, Agricultural Ma- 
chines, Electric Railways, and, in fact, wherever good service, 
under general conditions, is required. 

The ingredients of ARMATURE permit its use in place of Gen- 
uine Metals, as the Amalgamation is Perfect. 



PRICE CONSISTENT WITH QUALITY 



••The Quality is remembered long after the Price is forgotten." 
— Armature. 



PITTSBURGH WHITE METAL CO. 

PITTSBURGH PHILADELPHIA BOSTON NEW YORK 



Jtut say you saw this ad in The Locomotive World. 
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Michigan Bullseye Locomotive Lubricator 

Equipped with 

Michigan Patent Steam Chest Plugs 
Michigan Automatic Drain Valve 
Long Gauge Glass 
Visible Auxiliary Oilers 




Each and Every Michigan Lubricator 
Guaranteed by the 

Michigan Lubricator Company 

Detroit, Mich. 



3 Locomotive Bargains 3 

IF INTERESTED 
SEE PAGE 15 



Just say you saw this ad in The Locomotive World. 



May, 1911. 



THE LOCOMOTIVE WORLD. 
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Jeff rey Wire Cable Conveyer 

Handling refuse from saw mill to dump at New Dominion 

I Lumber 
' Co., Diana, 
W. Va., ca- 
p a c i t y of 
this mill is 
20,000 feet 
lumber 
daily- Con- 
veyer is 230 
feet b e - 
tween cen- 
ters, t r a v - 
els at speed 
of 100 feet 
per minute. 

We design and build conveyers for handling Lumber, 
Logs, Refuse, Saw Dust, Slabs and Ties. Every conveyer 
is designed to be economical and dependable for the par- 
ticular work it is intended to do. 

WRITE FOR CATALOG 57 

Actual cost of operation with 
JEFFREY STORAGE BAT- 
TERY LOCOMOTIVES, com- 
pared with the cost of horse haul- 
age,shows a definite saving of 50% 

Tell us how much lumber you 
are hauling and the cost per 1,000 
feet and request additional infor- 
mation about this equipment. 

Bulletin 13 mailed upon request 

THE JEFFREY MANUFACTURING CO., Columbus, Ohio 





Chicago 
St. Louis 
Denver 



Montreal 
Pittsburg 
Atlanta^ 
Charleston, W. Va. 



Boston 
New York 
Birmingham 



Just say you saw this ad in the Locomotive World. 
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LIMA LOCOMOTIVES 

Below are illustrated a few of the different sizes and types of Direct Connected 
and Shay Geared Locomotives we have built 



We are prepared 

to build any 

Style, Type or 

Gauge you may 

need to fill your 

requirements 




8X14 0-4-4-R 



14X24 O-4-O-S 



80-TON SHAY 



Either a 

SHAY GEARED 

OR 

DIRECT 

CONNECTED 

LOCOMOTIVE 




16X24 2-6-2-S 




125-TON SHAY 




19X26 0-6-0-8 



17X24 4-6-0-8 



LIMA LOCOMOTIVE AND MACHINE CO. 

1093 SOUTH MAIN STREET, LIMA, OHIO 



Just say you saw this ad in The Locomotive World 



May, 1911. 
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THE 



Edna Brass Manufacturing Co 



Cincinnati, Ohio 




MANUFACTURERS OF 



Locomotive and Stationary Injectors, Journal 

and Engine Bearings, Oil Cups, Cylinder 

Cocks, Whistles, Pop Valves, Babbitt 

Metal, Main Steam and Angle Valves, 

Boiler Checks, Brass and 

Bronze Castings, etc. 

CATALOGUE AND PRICES ON APPLICATION 



Just say you saw this ad in the Locomotive World. 
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POWELL WHITE STAR VALVE 

Regrindable-— Reversible— -Renewable 




REGRINDABLE— When the disc or seat shows 
signs of wear, a few rotations of the hand and 
a little sand and water on the disc makes it tight. 

REVERSIBLE— When one side of the disc is 
worn out, turn it over, and after regrinding 
the seat you have a new valve. 

RENEWABLE— After both sides of the disc are 
worn out , it is only necessary to buy a new 
disc; you don't need a new valve. 



Your Jobber has them in stock- 
ask HIM— HE knows 



The/\Wm. Powell Co. 

Tg\ DEPENDABLE Engineering Specialties. 
CINCINNATI 



QUALITY and SERVICE 

HAS PLACED THE 

RUSSEL LOGGING CARS 

FOREMOST AMONG THE AMERICAN LOGGERS 

Built for any capacity or to accommodate any length of log de- 
sired. Connected Truck Type for single or double length logs 
from 20,000 to 80,000 lbs. capacity. Pacific Coast Type Detached 
Trucks from 80,000 to 100,000 lbs. capacity. 

SKIDDING AND LOADING MACHINERY, 
DUMP CARS 

RUSSEL WHEEL & FOUNDRY COMPANY 



DETROIT, 



MICHIGAN 



Just say you saw this ad in The Locomotive World 
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DETROIT 

SEAMLESS STEEL TUBES 

COMPANY 



Makers of 

"Detroit** Locomotive Flues 
"Detroit" Safe Ends 
"Detroit" Arch Tubes 
"Detroit*' Mechanical Tubing 

ALL 

Seamless 
Cold Drawn Steel 



General Office and Works DETROIT, MICH. 



Just say you saw this ad in The Locomotive World. 
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"G ra m m" 

Winner of the Boston, Philadelphia, Chicago 
and San Francisco Endurance Contests 




A GRAMM 5-TON TRUCK BEING TESTED UNDER 
A LOAD OF 14000 POUNDS AT THE FACTORY 

For RELIABILITY 
PRACTICABILITY and ECONOMY. 

Built in sizes of 1,2, 3 and 5 tons, a size 
for every business. Our catalog, which 
will be sent on request, explains the 
trucks in detail. 

GRAMM MOTOR CAR CO. 

LIMA, OHIO 



Just say you saw this ad in the Locomotive World, 



May, 1911. 
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The Standard Tool Cos 



CARBON 
STEEL 



TWIST DRILLS 



HIGH* SPEED 
STEEL 



The cost of your drills is measured by the results obtained. 

Good Tools increase the efficiency of your men and the output of your machines 
Poor Tools have the opposite effect. The difference may be many times their cost. 

The results obtained depends entirely upon the material, temper, workmanship, 
experience, etc., that enter into the construction of the tools you use. 

In the manufacture of our drills, nothing is left to chance or guesswork. Every 
operation is systematically and scientifically performed, insuring to every user the 
utmost in drill value. 



Specify the Shield Trade Mark on Tools. 
Quality. ,, 

CLEVELAND 
OHIO 




It is a guarantee of "Highest 

NEW YORK 
94 Reade Street 




Vul 



can 



LOCOMOTIVE 
CRANES 

Equipped with Clam 
Shell or Orange Peel 
Bucket, Swivel Hook or 
Lifting Magnet. 

Mounted on Traction 
Wheels or Trucks. 
Equipped for Steam or 
Electric Power. 

Also Standard and 
Revolving Steam and 
Electric Shovels in all 
sizes, Traction Wheels 
or Trucks. 

WRITE TODAY FOR FULL PARTICULARS 

THE VULCAN STEAM SHOVEL COMPANY, Toledo, Ohio 

New York Office, 50 Church St. 



fJL ' J. .'-' ."-II J UUiUHJIU,--. 



Just say you saw this ad in The Locomotive World. 
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SPRAGUE ELECTRIC HOISTS 

INCREASE MAHICNE SHOP EFFICIENCY 

Ideal For The Superintendent Who 
Desires Scientific Management 




The transferring of pieces from 
tool to tool, the conveying of loads 
to and from the shop and the hand- 
ling of coal and ashes, are so 
greatly facilitated that the cost of 
a hoist installation, low in the first 
place, is soon counterbalanced by 
the increased efficiency and output 
of shop. 

A comprehensive runway with 
switches can be installed or light 
jobs may be erected with hoists 
serving individual tools. 

We manufacture hoists in a great 
variety of types and sizes to meet 
all requirements. Pamphlet No. 
23372 illustrates and describes a 
a few of these. 



S-7 HOIST IN MACHINE SHOP 



Sprague Electric 

General Offices: 527-531 West 34th St., New York 

BRANCH OFFICES: 

Chicago St. Louis Milwaukee Boston Philadelphia Pittsburg 

Baltimore Atlanta San Francisco Seattle 



Just say you saw this ad in The Locomotive World. 



75000 FEET 

Loaded in 3 Hours by this Machine 

Skidding some of the Logs 200 feet from Track 




"American" Steam Log Loader 



SELF SLEWING 

Swings and Slews Continuously in 
either direction by means of Gearing 
which has Power to handle Loader 
under any conditions. 



SELF PROPELLING 

In either direction over tops of cars 
on its own portable track sections, 
(or on permanently railed cars) or 
on ground track. 



SEND THE COUPON AND 
GET FULL PARTICULARS 



American Hoist & Derrick Company 



St. Paul, Minn. 



AMERICAN 

HOIST AND 

DERRICK CO., 

ST. PAUL, MINN. 



Please send full partic- 
ulars regarding "AMERI- 
CAN" LOG LOADER. 



,--' Name. . 
Address... 



A Billion-and-a-half Feet 

Per Year LOGGED and LOADED by 

Lidgerwood Cable way Skidders 

(ONE OF OUR LEADING SYSTEMS) 

This system was originally introduced with the tree rig for Cypress Logging, 
but is now extensively used also in the completed or portable style, with a steel spar 
as shown in the cut below. 

AN IDEAL SYSTEM FOR A LARGE VARIETY OF OPERATIONS. 

Machine built either with straddling legs to allow cars to pass underneath or 
mounted on steel trucks. 




PORTABLE CABLEWAY SKI ODER WITH STEEL SPAR AND BOOM LEADER 

Changing lines and tightening cables all done with steam by auxiliary drums on the skid- 
ding car. Built in styles and sizes adapted to the special conditions of each section of the 
country. 

; NEARLY TWO HUNDRED USERS— Fifty-six concerns alone use 122 of these 
Machines and Use No Other. 

Lidgerwood Manufacturing Company 

'96 Liberty Street, NEW YORK v 

BRANCH OFFICE CHICAGO and SEATTLE 

AGENCIES: 

NEW ORLEANS, Woodward, Wight & Company, Ltd. CANADA, AlUs-Chalmers-BuHock, Ltd., Montreal and Vancouver 



